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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A manufacture method of an optical device including cutting to said light corpuscle child of each which is 
characterized by providing the following (a) The 1st substrate of light transmission nature By a light corpuscle child 
who has an optical part making the 2nd substrate by which two or more formation was carried out counter through a 
spacer of a configuration surrounding said each optical part, and connecting said the 1st substrate and said 2nd substrate 
through the (b) aforementioned spacer Said each optical part is closed with said the 1st substrate and said spacer, and it 
is said one optical part by which the closure was carried out about the 2nd substrate of (c) above. 
[Claim 2] It is the manufacture method of an optical device that are the aforementioned (c) production process, and cut 
said 1st substrate further, the 1st cutter cuts said 1st substrate, and the 2nd cutter cuts said 2nd substrate in a 
manufacture method of an optical device according to claim 1. 

[Claim 3] Setting to a manufacture method of an optical device according to claim 2, width of face of said 1st cutter is 
the manufacture method of an optical larger device than width of face of said 2nd cutter. 

[Claim 4] It is the manufacture method of an optical device of removing an upper portion of said electrode in said 1st 
substrate when said light corpuscle child has an electrode on the outside of said optical part in a manufacture method of 
an optical device given in either of claim 1 to claims 3 and said 1st substrate is cut at the aforementioned (c) production 
process. 

[Claim 5] It is the manufacture method of an optical device of having a slot where said 1st substrate was along cutting 
Rhine in a manufacture method of an optical device according to claim 3 or 4, and cutting said 1st substrate at the 
aforementioned (c) production process in a field in which said slot was formed. 

[Claim 6] A manufacture method of an optical device of forming said spacer in one side of said 1st or 2nd substrate at 
the aforementioned (a) production process, and attaching another side of said 1st or 2nd substrate in said spacer at the 
aforementioned (b) production process in a manufacture method of an optical device given in either of claim 1 to claims 
5. 

[Claim 7] It is the manufacture method of an optical device which connects said the 1st substrate and said 2nd substrate 
by said spacer's having thermosetting resin in a manufacture method of an optical device given in either of claim 1 to 
claims 6, and heating said spacer at the aforementioned (b) production process. 

[Claim 8] It is the manufacture method of an optical device which connects said the 1st substrate and said 2nd substrate 
by said spacer's having a photoresist in a manufacture method of an optical device given in either of claim 1 to claims 6, 
and irradiating light at the aforementioned (b) production process to said spacer. 

[Claim 9] A manufacture method of an optical device of carrying out temporary hardening of said thermosetting resin 
before the aforementioned (b) production process in a manufacture method of an optical device according to claim 7. 
[Claim 10] A manufacture method of an optical device of carrying out temporary hardening of said photoresist before 
the aforementioned (b) production process in a manufacture method of an optical device according to claim 8. 
[Claim 1 1] It is the manufacture method of an optical device of said spacer being formed with a metal in a manufacture 
method of an optical device according to claim 6, and performing brazing and soldering at the aforementioned (b) 
production process. 

[Claim 12] A manufacture method of an optical device of preparing wax material before performing said brazing and 
soldering to a substrate attached in said spacer among said 1st and 2nd substrates in a manufacture method of an optical 
device according to claim 1 1 . 

[Claim 13] A manufacture method of an optical device which closes said optical part so that space may be formed in 
either of claim 1 to claims 12 between said 1st substrate and said optical parts at the aforementioned (b) production 
process in a manufacture method of an optical device a publication. 

[Claim 14] A manufacture method of an optical device which closes said optical part in a manufacture method of an 
http://ww4.ipdl.jpo.go.jp^^ 1/30/2004 



Page 2 of 2 

optical device according to claim 13 so that said space may become a vacuum at the aforementioned (b) production 
process. 

[Claim 15] A manufacture method of an optical device which closes said optical part in a manufacture method of an 
optical device according to claim 13 so that said space may be full of nitrogen with the aforementioned (b) production 
process. 

[Claim 16] A manufacture method of an optical device which closes said optical part in a manufacture method of an 
optical device according to claim 13 so that said space may be filled with a dried air at the aforementioned (b) 
production process. 

[Claim 17] It is the manufacture method of an optical device which is what said 1st substrate passes [ what ] the light at 
least in a manufacture method of an optical device given in either of claim 1 to claims 16, and does not pass infrared 
radiation. 

[Claim 1 8] It is the manufacture method of an optical device that said 2nd substrate is a semiconductor wafer in a 
manufacture method of an optical device given in either of claim 1 to claims 17. 

[Claim 19] It is the manufacture method of an optical device of coming to have two or more light sensing portions with 
which said each optical part was compared for image sensing in a manufacture method of an optical device given in 
either of claim 1 to claims 18. 

[Claim 20] It is the manufacture method of an optical device of coming to have a color filter with which said each 
optical part was prepared above said light sensing portion in a manufacture method of an optical device given in either 
of claim 1 to claims 19. 

[Claim 21] It is the manufacture method of an optical device of coming to have a micro-lens array by which said each 
optical part was prepared in the surface of said 2nd substrate in a manufacture method of an optical device given in 
either of claim 1 to claims 20. 

[Claim 22] An optical device which either of claim 1 to claims 21 comes to manufacture by method of a publication. 
[Claim 23] An optical module which has an optical device according to claim 22 and supporter material in which said 
optical device is attached. 

[Claim 24] The circuit board to which it comes to mount an optical module according to claim 23. 
[Claim 25] Electronic equipment which has an optical module according to claim 23. 



[Translation done.] 



http://ww4.ipdl.jpo.go.jpte^ 1/30/2004 



Pagel of 7 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to electronic equipment at an optical device and 

its manufacture method, an optical module, and a circuit board list. 

[0002] 

[Background of the Invention] It turns out that the light corpuscle child who has optical parts, such as a light sensing 
portion, had better prepare space between coverings for closing with the surface which has an optical part. For this 
reason, a light corpuscle child is cut, and after being piece[ of an individual ]-ized, the manufacture method of an optical 
device that an optical part prepares space between an optical part and covering, and the closure is carried out with 
covering is learned. Cutting waste etc. is generated in case dicing etc. cuts substrates, such as a wafer. While dust, such 
as this cutting waste, had adhered to the optical part, when the closure was carried out, it becomes impossible to have 
removed dust from the inside of this space after that, and there was a problem that the quality of an optical device 
deteriorated. In the case of the solid state camera which has an optical part with a micro lens especially, since a micro 
lens had irregularity, it was difficult for dust to tend to adhere and to remove completely. For this reason, when it had an 
optical part with a micro lens, there was a problem that the quality of a solid state camera tends [ further ] to deteriorate. 
[0003] This invention solves this trouble and that purpose is in providing the optical high device of quality and its 
manufacture method, an optical module, and a circuit board list with electronic equipment. 
[0004] 

[Means for Solving the Problem] (1) A manufacture method of an optical device concerning this invention (a) the 1st 
substrate of light transmission nature, and the 2nd substrate with which two or more formation of the light corpuscle 
child who has an optical part was carried out By making it counter through a spacer of a configuration surrounding said 
each optical part, and connecting said the 1st substrate and said 2nd substrate through the (b) aforementioned spacer 
Said each optical part is closed with said the 1st substrate and said spacer, and it includes cutting the 2nd substrate of (c) 
above to said light corpuscle child of each containing said one optical part by which the closure was carried out. 
[0005] Since according to this invention the 2nd substrate is cut after closing an optical part of the 2nd substrate, neither 
dust nor fluff can adhere to an optical part easily. It can lessen by this that dust goes into closure circles, and an optical 
high device of quality can be obtained. 

[0006] (2) In a manufacture method of this optical device, it is the aforementioned (c) production process, and further, 
said 1st substrate may be cut, the 1st cutter may cut said 1st substrate, and the 2nd cutter may cut said 2nd substrate. 
[0007] (3) In a manufacture method of this optical device, width of face of said 1st cutter may be larger than width of 
face of the 2nd cutter. 

[0008] According to this, width of face of a cutting field of the 1st substrate becomes larger than width of face of a 
cutting field of the 2nd substrate. 

[0009] (4) In a manufacture method of this optical device, said light corpuscle child may remove an upper portion of 
said electrode in said 1st substrate, when it has an electrode on the outside of said optical part and said 1st substrate is 
cut at the aforementioned (c) production process. 

[0010] According to this, since the upper part of an electrode in the 1st substrate is opened wide, it becomes easy to 
make electric connection to an electrode. 

[001 1] (5) In a manufacture method of this optical device, said 1st substrate has a slot along cutting Rhine, and may cut 
said 1st substrate at the aforementioned (c) production process in a field in which said slot was formed. 
[0012] Since thickness of the portion is thinner than other portions when cutting a portion in which a slot in the 1st 
substrate was formed according to this, a damage can be made hard to give the 2nd substrate. Moreover, a cutting 
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location of the 1st substrate can also be specified. . Moreover, the 1st substrate can be cut, without making a tip of the 
1st cutter approach the 2nd substrate rather than it cuts a portion in which a slot is not formed. 
[0013] (6) In a manufacture method of this optical device, said spacer may be formed in one side of said 1st or 2nd 
substrate at the aforementioned (a) production process, and another side of said 1st or 2nd substrate may be attached in 
said spacer at the aforementioned (b) production process. 

[0014] (7) In a manufacture method of this optical device, said spacer has thermosetting resin and may connect said the 
1st substrate and said 2nd substrate by heating said spacer at the aforementioned (b) production process. 
[0015] (8) In a manufacture method of this optical device, said spacer has a photoresist and may connect said the 1st 
substrate and said 2nd substrate by irradiating light at the aforementioned (b) production process to said spacer. 
[0016] (9) In a manufacture method of this optical device, temporary hardening of said thermosetting resin may be 
carried out before the aforementioned (b) production process. 

[0017] (10) In a manufacture method of this optical device, temporary hardening of said photoresist may be carried out 
before the aforementioned (b) production process. 

[0018] (1 1) In a manufacture method of this optical device, said spacer is formed with a metal and may perform brazing 
and soldering at the aforementioned (b) production process. 

[0019] (12) In a manufacture method of this optical device, wax material may be prepared, before performing said 
brazing and soldering to a substrate attached in said spacer among said 1st and 2nd substrates. 

[0020] (13) In a manufacture method of this optical device, said optical part may be closed so that space may be formed 
between said 1st substrate and said optical parts at the aforementioned (b) production process. 
[0021] (14) In a manufacture method of this optical device, said optical part may be closed so that said space may 
become a vacuum at the aforementioned (b) production process. 

[0022] (15) In a manufacture method of this optical device, said optical part may be closed so that said space may be 
full of nitrogen with the aforementioned (b) production process. 

[0023] (16) In a manufacture method of this optical device, said optical part may be closed so that said space may be 
filled with a dried air at the aforementioned (b) production process. 

[0024] (17) In a manufacture method of this optical device, said 1st substrate needs to pass the light at least, and does 
not need to pass infrared radiation. 

[0025] (18) In a manufacture method of this optical device, said 2nd substrate may be a semiconductor wafer. 
[0026] (19) In a manufacture method of this optical device, said each optical part may have two or more light sensing 
portions arranged in for image sensing. 

[0027] (20) In a manufacture method of this optical device, said each optical part may have a color filter prepared above 
said light sensing portion. 

[0028] (21) In a manufacture method of this optical device, said each optical part may have a micro-lens array prepared 
in the surface of said 2nd substrate. 

[0029] (22) It comes to manufacture an optical device concerning this invention by above-mentioned method. 
[0030] (23) An optical module concerning this invention is an optical module which has the above-mentioned optical 
device and supporter material in which said optical device is attached. 

[0031] (24) As for the circuit board concerning this invention, it comes to mount the above-mentioned optical module. 

[0032] (25) Electronic equipment concerning this invention has the above-mentioned optical module. 

[0033] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with reference to a 
drawing. 

[0034] (Gestalt of the 1st operation) Drawin g 1 (A) - drawing 5 (B) are drawings explaining the optical device 
concerning the gestalt of operation of the 1st of this invention, and its manufacture method. With the gestalt of this 
operation, the 1st and 2nd substrates 10 and 20 are used. 

[0035] As shown in drawing 1 (A), the 1st substrate 10 is prepared. Although especially the 1st magnitude and 
configuration of a substrate 10 are not limited, it is desirable that it is the same magnitude as the 2nd substrate 20, and it 
is more desirable that it is the same configuration as the 2nd substrate 20. Furthermore, you may be a quadrilateral as 
shown, for example in drawin g 3 . The 1st substrate 10 has light transmission nature. Optical glass can be used as the 1st 
substrate 10. As long as light penetrates the 1st substrate 10, it may not ask the magnitude of loss and may penetrate 
only the light of specific wavelength. For example, although the 1st substrate 10 passes the light, it may not pass the 
light of an infrared field. The 1 st substrate 10 may have small loss to the light, and its loss may be large to the light of an 
infrared field. Furthermore, optical functional films, such as an antireflection film and an infrared screen, may be 
formed in the surface of the 1st substrate 10. If it carries out like this, since it is not necessary to prepare what has such 
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an optical function apart from a substrate, an optical device etc. can be miniaturized further. 

[0036] As shown in drawing 1 (A), a slot 12 may be established in the 1st substrate 10. When cutting the 1st substrate 
10 and forming a slot 12, if the maintenance material of sheet 14 grade is stuck on the 1st substrate 10, workability 
improves and the crack of the 1st substrate 10 can be prevented. A slot 12 may carry out half cutting of the 1st substrate 
10, and may form it. The above-mentioned half cutting is preparing a slot by cutting, as the 1st substrate 10 is not cut 
completely but it is shown in drawing 1 (A). In that case, formation of a slot 12 may use the dicing blade 16, and dicing 
may perform it. A slot 12 is formed on cutting Rhine in the 1st substrate 10. For example, as shown in drawing 3 , two 
or more slots 12 may be formed so that a grid configuration may be made. As a modification, the 1st substrate 10 may 
not have a slot 12. As other modifications, the 1st substrate 10 is already piece[ of an individual ]-ized by the 
transparence substrate, and two or more transparence substrates may be held by the maintenance material of sheet 14 
grade. 

[0037] Next, the 1st and 2nd substrates 10 and 20 are mutually attached through at least one spacer 18. Two or more 
spacers 18 may be formed. For example, a spacer 18 is formed in one side of the 1st and 2nd substrates 10 and 20, and a 
spacer 18 is attached in another side of the 1st and 2nd substrates 10 and 20. As an example, as shown in drawing 1 (B), 
the frame-like spacer 18 is formed in the 1st substrate 10. Each spacer 18 is formed in each portion which is cut in the 
1st substrate 10 and becomes the transparence substrate 1 10. In the example shown in drawing 1 (B), each spacer 18 is 
formed in the portion (refer to drawing 3 ) surrounded by the slot 12. Each spacer 18 may be formed continuously (a 
break twisting like) with the adjacent spacer. In this case, installation of a spacer 18 becomes easy. Each spacer 18 is a 
configuration surrounding the optical part 22 mentioned later. 

[0038] In the gestalt of this operation, a spacer 18 is formed by resin. In consideration of adhesion with the 1st and 2nd 
substrates 10 and 20, the resin which has the adhesive property of the resin which combined thermoplastics, a 
photoresist, thermosetting resin, or them may be used. For example, a spacer 1 8 may be formed by preparing the layer 
of photopolymers (photoresists, such as photosensitive polyimide etc.) in the 1st substrate 10, applying a 
photolithography, and carrying out patterning of this. Or a spacer 18 may be formed by screen-stencil. In addition, the 
spacer 1 8 formed with a photoresist or thermosetting resin can suppress the deformation by carrying out temporary 
hardening. Moreover, if the resin which constitutes the above-mentioned spacer 18 is an ultraviolet curing mold, the 
exposure of weak ultraviolet rays is applicable to temporary hardening. Here, temporary hardening is in the condition 
which resin does not harden completely, and the thing in the condition of having made it the fluidity of the resin which 
carried out temporary hardening become lower than the fluidity of the resin under a room temperature is said. Resin can 
make it hard to adhere to the following optical part 22, since it is hard coming to deform resin in case the 1st and 2nd 
substrates 10 and 20 are mutually attached through a spacer 1 8 by this. Therefore, inhibition of the close outgoing 
radiation of the light to the optical part by adhesion of resin can be prevented. Moreover, as for a spacer 1 8, it is 
desirable that the surface consists of an insulating material at least. 

[0039] As shown in drawing 1 (C), the 2nd substrate 20 is prepared. A sheet 21 may be stuck on the 2nd substrate 20 in 
order to raise the workability in the cutting production process mentioned later. Drawing 2 is drawing which expanded a 
part of 2nd substrate 20. The 2nd substrate 20 has two or more light corpuscle children 100 containing an optical part 
22. The light corpuscle child 100 contains an optical part 22 and an electrode 34. that in which, as for an optical part 22, 
light has incidence or the portion (a light sensing portion or light-emitting part) which carries out outgoing radiation ~ it 
is - light energy - other energy (for example, electric energy) - or it has a portion for transforming other energy (for 
example, electric energy) into light energy. One optical part 22 may have two or more energy conversion sections (a 
light sensing portion or light-emitting part) 24. 

[0040] The gestalt of this operation explains solid state cameras (for example, image sensors, such as CCD especially 
CCD equipped with the photodiode, and a CMOS sensor etc.) as an example. In this case, each optical part 22 has two 
or more energy transducers (a light sensing portion or image-sensors section) 24. As shown in drawing 2 , two or more 
energy conversion sections 24 are put in order two-dimensional, and can perform image sensing now. The energy 
transducer 24 may be covered by the passivation film 26 which has light transmission nature. As long as the 2nd 
substrate 20 contains semiconductor substrates (for example, semiconductor wafer etc.), it may form the passivation 
film 26 by Si02 and SiN. 

[0041] The optical part 22 may have the color filter 28. The color filter 28 may be formed on the passivation film 26. 
Moreover, the flattening layer 30 may be formed on a color filter 28. The micro-lens array 32 may be formed in the 
surface of an optical part 22. In this case, the 1st substrate 10 and spacer 18 close the field in which the micro-lens array 
32 was formed among the 2nd substrate 20 at least. 

[0042] Two or more electrodes 34 are formed in the 2nd substrate 20. Although the electrode 34 shown in drawin g 2 has 
the bump formed on the pad, it may be only a pad. As shown in drawing 2 , as for an electrode 34, it is desirable to be 
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formed in the outside of an optical part 22 in each light corpuscle child 100. For example, the electrode 34 may be 
formed between the adjacent optical parts 22. One group's electrode 34 (plurality) supports one optical part 22. For 
example, as shown in drawing 5 (B), an electrode 34 may be arranged along with two or more sides (for example, two 
sides which counter) of an optical part 22. Moreover, an electrode 34 may be arranged along with one side of an optical 
part 22. 

[0043] The 1st and 2nd substrates 10 and 20 are made to counter, as shown in drawing 1 (C). The field in which the 
optical part 22 in the 2nd substrate 20 was formed, and the 1st substrate 10 are made to counter in detail. Drawing 3 is 
the plan showing the 1st and 2nd substrates which counter. When it has the 1st substrate 10 fang furrow 12, the field 
which has a slot may be arranged so that it may be turned to the 2nd substrate 20. Moreover, when the maintenance 
material of sheet 14 grade is prepared in the 1st cut substrate 10, the opposite side of the field in which maintenance 
material is prepared may be arranged so that it may be turned to the 2nd substrate. Under the present circumstances, a 
spacer 18 is made to intervene between the 1st and 2nd substrates 10 and 20. A spacer 18 is arranged so that the optical 
part 22 of the 2nd substrate 20 may be surrounded (refer to drawing 5 (B)). 

[0044] As shown in drawing 4 (A), the 1st and 2nd substrates 10 and 20 are mutually attached through a spacer 18. For 
example, when a spacer 18 is formed with thermosetting resin, the spacer 18 and the 2nd substrate 20 which were 
formed in the 1st substrate 10 are contacted, a spacer 18 is heated, and the adhesive strength is made to discover. Or 
adhesives may be formed between the 2nd substrate and a spacer 18. In this way, an optical part 22 can be closed with 
the 1st substrate 10 and spacer 18. With the gestalt of this operation, an optical part 22 is closed so that space may be 
formed between the 1st and 2nd substrates 10 and 20. Here, space may be decompressed rather than atmospheric 
pressure, may be made into a vacuum, and may be filled with nitrogen, a dried air, etc. For example, the above- 
mentioned configuration is obtained by performing a closure production process under an atmospheric pressure lower 
than atmospheric pressure, a vacuum, or ambient atmospheres, such as nitrogen or a dried air. Thereby, the steam in 
space etc. can be decreased and the burst by dew condensation of products, such as a semiconductor device or electronic 
parts, or the rise of the internal pressure of the space in an overheating production process can be prevented. In addition, 
if required, the sheet 14 stuck on the 1st substrate 10 will be removed. Furthermore, it is desirable to perform the 1st and 
2nd substrates 10 and 20 for washing, desiccation, etc. just before this closure production process. This is because dust, 
fluff, etc. in space can be stopped and the yield of a final product can be improved further by defecating an optical part 
22, just before closing. 

[0045] As shown in drawing 4 (B), the 1st substrate 10 is cut to the transparence substrate 110. This cutting is 
performed by avoiding the portion which serves as the transparence substrate 1 10 in the 1st substrate 10. That is, it is the 
field (an optical part 22 is located.) surrounded by the spacer 18, and the outside of a spacer 18, or it leaves some 
spacers [ at least ] 18, and the 1st substrate 10 is cut. With the gestalt of this operation, the 1st substrate 10 is cut along a 
slot 12. 

[0046] Cutting Rhine of the 1st substrate 10 is located above the electrode 34 in the 2nd substrate 20. In a next 
production process, in order to make electric connection to an electrode 34 easy to perform, the upper portion of the 
electrode 34 in the 1st substrate 10 is removed. For example, the tool which cuts by cutting as the 1st cutter 36 for 
cutting the 1st substrate 10 is used. In this way, the upper part of an electrode 34 is made to open wide. In addition, as 
for the 1st cutter 36 (for example, dicing blade), it is desirable to use what has larger cutting width of face than the 2nd 
cutter 38 mentioned later. 

[0047] In the example shown in drawing 4 (B), a slot 12 is formed with the 1st cutter 36. This is for making a damage 
hard to give the 2nd substrate 20 in a cutting production process, and can also specify the cutting location of the 1st 
substrate 10. Although this example showed the gestalt which forms a slot 12, a slot 12 may not be formed but the 1st 
cutter 36 may cut the 1st substrate 10 directly. The width of face of the 1st cutter 36 is substantially [ as the width of 
face of a slot 12 ] equal. Here, substantially, in consideration of the case of being completely equal, and an error, the 
case of being equal is included as it is equal. Or the width of face of the 1 st cutter 36 may be smaller than the width of 
face of a slot 12. In that case, since the 1st substrate 10 is cut by the inside of a slot 12, a stage is made by the 
transparence substrate 1 10 at the edge. Or the width of face of the 1st cutter 36 may be larger than the width of face of a 
slot 12. Furthermore, the width of face of the 1st cutter 36 may be larger than the gap of the spacer 18 of next doors. In 
that case, when cutting the 1st substrate 10, some spacers 18 will be turned off and lacked. 

[0048] Cutting of the 1st substrate 10 is performed so that the surface of an electrode 34, the 2nd substrate 20, especially 
the 2nd substrate 20 may not be damaged. With the gestalt of this operation, the field in which the slot 12 in the 1st 
substrate 10 was formed has turned to the electrode 34. Therefore, since the surface of a part for the depth of a slot 12 
and the 1st substrate 10 is distant from the electrode 34, the tip of the 1st cutter 36 has stopped being able to contact an 
electrode 34 easily. 
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[0049] As shown in drawing 4 (C), the 2nd substrate 20 is cut and it considers as each light corpuscle child 100. The 
width of face of the 2nd cutter 38 (for example, dicing blade) used for the cutting may be smaller than the 1 st cutter 36. 
The 2nd substrate 20 is the outside of an optical part 22, and is cut further on the outside of an electrode 34. In the 
example shown in drawing 4 (C), the electrode 34 corresponding to each optical part 22 is formed between the optical 
parts 22 of next doors, and the 2nd substrate 20 is cut among those electrodes 34 (plurality). If the sheet 21 is stuck on 
the 2nd substrate 20, even if it separates the 2nd substrate 20 every light corpuscle child 100, each light corpuscle child 
100 will not become scattering. In this way, the optical device by which the closure was carried out with the 
transparence substrate 110 and the spacer 18 is obtained. Since according to the gestalt of this operation the 2nd 
substrate 20 is cut after closing an optical part 22, dust cannot go into closure circles and the optical high device of 
quality can be obtained. 

[0050] Drawing 5 (A) and drawing 5 (B) are drawings explaining the optical device concerning the gestalt of operation 
of the 1st of this invention. An optical device has the transparence substrate 1 10, the light corpuscle child 100, and a 
spacer 18. Light carries out incidence to an optical part 22 from the transparence substrate 110. The closure of the 
optical part 22 prepared for the light corpuscle child 100 is carried out by the transparence substrate 110 and the spacer 
18. Space is formed between the optical part 22 and the transparence substrate 110. The space may be a vacuum and 
may be filled with nitrogen or a dried air. By doing so, dew condensation does not arise in an optical part 22. It is the 
outside of an optical part 22 and the electrode 34 is prepared for the light corpuscle child 100 on the outside of the 
member (the transparence substrate 110 and spacer 1 8) which closes an optical part 22 further. The contents explained 
by the manufacture method of the optical device which mentioned other details above correspond. 
[0051] This invention is not limited to the gestalt of operation mentioned above, and various deformation is possible for 
it. For example, this invention includes the same configuration (for example, a function, a method and a configuration 
with the same result or the purpose, and a configuration with the same result) substantially with the configuration 
explained with the gestalt of operation. Moreover, this invention includes the configuration which replaced the portion 
which is not essential as for a configuration of that the gestalt of operation explained. Moreover, this invention includes 
the configuration which can attain the configuration or the same purpose which does so the same operation effect as the 
configuration explained with the gestalt of operation. Moreover, this invention includes the configuration which added 
well-known technology to the configuration explained with the gestalt of operation. 

[0052] (Gestalt of the 2nd operation) Drawing 6 (A) and drawing 6 (B) are drawings explaining the manufacture method 
of the optical device concerning the gestalt of operation of the 2nd of this invention. With the gestalt of this operation, 
as shown in drawing 6 (A), a spacer 1 8 is formed in the 2nd substrate 20. When the passivation film is formed in the 
2nd substrate 20, a spacer 18 may be formed on it and you may make it not form a passivation film in the formation 
field of a spacer 18. It is as the gestalt of the 1st operation having explained the formation method of a spacer 18. And as 
shown in drawing 6 (B), the 1st substrate 10 is attached in a spacer 18. The contents of adhesion of the 1st substrate 10, 
the 2nd substrate 20 explained to adhesion of a spacer 18 with the gestalt of the 1st operation, and a spacer 18 are 
applicable. The contents explained with the gestalt of the 1st operation also about the other contents correspond. 
[0053] (Gestalt of the 3rd operation) Drawin g 7 (A) - drawing 7 (E) are drawings explaining the manufacture method of 
the optical device concerning the gestalt of operation of the 3rd of this invention. Although the 1st and 2nd substrates 10 
and 20 explained with the gestalt of the 1st operation are used with the gestalt of this operation, a spacer is formed with 
a metal. That is, a spacer is formed in one side of the 1st and 2nd substrates 10 and 20 with a metal, and another side of 
the 1st and 2nd substrates 10 and 20 is attached in a spacer. 

[0054] As shown in drawing 7 (A), the wax material (or seal metal) 40 is formed in the 1st substrate 10. Any of soft 
solder and brazing solder are sufficient as the wax material 40. Any of vacuum evaporationo, sputtering, CVD, and 
plating (for example, electroless deposition) are sufficient as the method of forming the wax material 40. Like soldering 
paste, as long as the wax material 40 is a paste-like, screen-stencil may be applied. The wax material 40 is formed in an 
installation location with a spacer. In detail, the gestalt of the 1st operation explained. 

[0055] A slot 12 is formed in the 1st substrate 10 as shown in drawing 7 (B). The gestalt of the 1st operation also 
explained the details. Although a slot 12 is formed with the gestalt of this operation after forming the wax material 40, 
reverse is sufficient as sequence. 

[0056] A spacer 42 is formed in the 2nd substrate 20 as shown in drawing 7 (C). A spacer 42 is formed with metals, 
such as nickel metallurgy. Plating (for example, electroless deposition) is applicable to the formation method. 
[0057] As shown in drawing 7 (D), the 1st and 2nd substrates 10 and 20 are mutually attached through a spacer 42. 
Specifically, the 1st substrate 10 is joined to a spacer 42. Brazing and soldering are applied to the cementation. Melting 
of the wax material 40 formed in the 1st substrate 10 is carried out with heating in detail, and the 1st substrate 10 and 
spacer 42 are joined. 
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[0058] If the 1st and 2nd substrates 10 and 20 are mutually attached as shown in drawing 7 (E), the production process 
shown in drawing 4 (B) and drawing 4 (C) will be performed after that. In this way, the closure of the optical part 22 is 
carried out by the transparence substrate 1 10, a spacer 42, and the wax material 40 in the obtained optical device. 
[0059] About other details, the contents explained with the gestalt of the 1st operation correspond. As a modification of 
the gestalt of this operation, a metaled spacer may be formed in the 1st substrate 10, and the spacer and 2nd substrate 20 
may be joined to it. Moreover, with the gestalt of this operation, although brazing and soldering were applied, adhesives 
may be used without preparing wax material. 

[0060] (Gestalt of the 4th operation) Drawing 8 is drawing explaining the optical module and the circuit board 
concerning the gestalt of operation of the 4th of this invention. The optical module shown in drawin g 8 has the optical 
device 50 shown in drawing 5 (A). The optical device 50 is attached in the supporter material (for example, case) 52. 
Wiring 54 is formed in the supporter material 52. The supporter material 52 may consist of a member which does not 
have wiring 54 grade. The supporter material 52 may be MID (Moldedlnterconnect Device). The electrode 34 of the 
optical device 50 and wiring 54 are connected electrically. A wire 56 may be used for electrical installation. Moreover, 
the closure material 58 is formed in the electric connection (for example, a wire 56 and its portion by which bonding 
was carried out). That is, the closure of the electric connection is carried out with the closure material 58. The closure 
material 58 may be formed by potting. Since the closure of the optical part 22 is carried out by the transparence 
substrate 1 10 and the spacer 18, as for the optical device 50, the closure material 58 does not cover an optical part 22. 
This is for the transparence substrate 110 and a spacer 18 to function as a dam to the closure material 58. 
[0061] Some wiring 54 serves as the external terminal (for example, lead) 60. The external terminal 60 is electrically 
connected with the circuit pattern 64 formed in the circuit board 62. In the example shown in drawing 8 , the hole is 
formed in the circuit board 62 and the external terminal 60 is inserted in the hole. The land of a circuit pattern 64 is 
formed in the perimeter of the hole, and the land and external terminal 60 are joined by wax material (for example, 
solder). Thus, as for the circuit board 62, it comes to mount an optical module. 

[0062] (Gestalt of other operations) Drawing 9 is drawing explaining the optical module concerning the gestalt of 
operation of this invention. The optical module shown in drawing 9 has the optical device 50 shown in drawing 5 (A), 
and the supporter material 70 in which this was attached. The hole 72 is formed in the supporter material 70, and some 
transparence substrates [ at least ] 1 10 are located inside a hole 72. Moreover, the lens holder 74 is attached in the hole 
72. A hole 76 is formed also in a lens holder 74, and the lens 78 is attached in the inside. Holes 76 and 72 are open for 
free passage, and the light which condensed with the lens 78 carries out incidence to the 1st substrate 10. In addition, the 
transparence substrate 110 may cut the light of an infrared field. Any of adhesives, an anisotropy electrical conducting 
material, an anisotropy electric conduction film, and metal cementation may be applied to cementation to the electrode 
34 of the optical device 50, and the wiring 79 of the supporter material 70. moreover, the under-filling material which is 
not between the optical device 50 and the supporter material 70 a drawing example may be prepared. 
[0063] Drawing 10 is drawing explaining the optical module concerning the gestalt of operation of this invention. The 
optical module shown in drawing 10 has the optical device 50 shown in drawing 5 (A), and the supporter material 80 in 
which this was attached. The hole 82 is formed in the supporter material 80, and some transparence substrates [ at least ] 
1 10 are located inside a hole 82. Moreover, the lens holder 74 is attached in the hole 82 (it mentioned above in detail). 
[0064] In drawing 10 , the optical device 50 is mounted in the substrate 84, and the circuit pattern 86 formed in the 
electrode 34 and substrate 84 is joined. Any of adhesives, an anisotropy electrical conducting material, an anisotropy 
electric conduction film, and metal cementation may be applied to the cementation, moreover, the under-filling material 
which is not between the optical device 50 and a substrate 84 a drawing example may be prepared. The hole 88 is 
formed also in the substrate 84. Holes 76, 82, and 88 are open for free passage, and the light which condensed with the 
lens 78 carries out incidence to the 1st substrate 10. 

[0065] Electronic parts (for example, semiconductor chip) 90 are mounted in the substrate 84 (for example, face down 
bonding). Electronic parts 90 and a circuit pattern 86 are connected electrically. In addition, two or more electronic parts 
which are not illustrated may be mounted. The substrate 84 was crooked and electronic parts 90 and the optical device 
50 have pasted up through adhesives 92. In addition, beforehand, after mounting the optical device 50 and electronic 
parts 90 in a substrate 84, respectively, a substrate 84 may be made crooked and the optical device 50 and electronic 
parts 90 may be pasted up. 

[0066] As electronic equipment concerning the gestalt of operation of this invention, the note type personal computer 
1000 shown in drawing 1 1 has the camera 1 100 with which the optical module was incorporated. Moreover, the digital 
camera 2000 shown in drawing 12 has an optical module. Furthermore, the cellular phone 3000 shown in drawing 13 
(A) and drawing 13 (B) has the camera 3 100 with which the optical module was incorporated. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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^xfimat-f<5Sfl# (S*»xtt»*») ^^ri-6t>o 

Sr3t^^=¥-«-. 8ESW-*fc«><£>ffi 
#£#i-5t>OXfc£o 1 o(03t^ttffl^ 2 2 II. ffift 
*>:**n^-aE*» (£#ttXtt»*tt) 2 4^tLT 

[0 0 4 0] #*16^*tt-eri. @#S«2£H <«*tf 

CCD. h^f *-K£{iIx*:CCD. CMO 
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i-'So 0 2JC^fJ:5t-, fcftOai*^— 2 4 

pic/jlott^o ^^-3E»«2 411. atSiatt* 
a ^Ht2 6T?«frftTV^-Cfc <fcV\, 

i2(Dl«2 0^ 

.«) Sr^tft^-efcixtf, S i 0 2 ^ S i Nt^y^- 
10 -'>3^K2 6Sr^UXt><tv> 0 

[0 0 4 1] 2 2tt* *7-7^;^28t' 

v/3 yR2 6Jilc«jft£ftTv^ct»J:v\, £fc. #7— 

— 9-1 8 (i fc t!B2(oS«2 oo5*>^^o 
uyXTM 3 2^S!ttb^fc«*Sr»ih-r6o 
[004 2] fg 2 <DS& 2 0 l-fl, 3 4 2^ 

20 fig £ JVC 6. "H2l^i-««3 4 fl, /^Kii:»* 

in 2 ic^-r x 5 3 4 n. .«* <n?m* 1 o o 

£bv\> »*)*)ofc>t*W«»2 2 0BB«c m 

X.f^. SI 5 (B) l^-f £ 5fe^WgI5^2 2 0ffi^C 

iB Mxtf ttfairZ ~m) m»otti3 4S:EtU-C 
t>J;V\ *fc, **WSfP»2 2(0 13a«w» 

30 oXlEebT^ J:V\ 

[00 4 3] Sj 1 (C) lC^J:5(-> SlM2(D 
SS10, 2 0t»flH6, PKH ^2coS«2 

o^j3it6*¥W«5J*2 2dsjg fi 8;stifcffifc. mi<n& 

*rt-<5*&fi, enft^rt-s-B*. I2^sffi2 o^m»t- 

(DS^i .oiciv— h i 4&<Dfcfttti>mrtbtix^z>m 
&fttt&&rthtix\*^z>m<oKttffii>K W2<Dm 

40 W^«itbix--6.J: 5t-ffiBSttrt «tv> 0 ^l 
&t/35 2 10, 20 (Dffllzx^— ^ 1 8 ^r^ffi$ 

ii:6o ^-flStt, i2^M2 0<O3t^WSl5^2 
2S:HtfJ: 5lwg£@-r<5 (El 5 (B) #BR) - 0 
[0 0 4 4] m4 (A) [Z7jk-f£?\Z^ miRXfiWl2<0 

nz. ^Jxtf. ««fl2«H««-c^^— 9-i s&te&vtc 

#^|r(l, ^ 1 (DlS 1 0 irgStt^nfc*-^-^ 1 8 t 
l2OS«2 0^g^tX '^-tl8WL 

so «m 8 k<om\zmmm&m'txi>&v\ ^ rtx 



(6) 



3t^W^2 2$r#fihi-5o SHIS:. 
ffi<fc!9 tWELTfeJi^U KSKLTfcJ^U ft* . 

1 0 Ulte&tifcS'— h 1 4 ^ri^-f <, £ CCO^ih 

xs^iSffirtw. fg i Rum 2 ids^ 10.20 *8ic»a 

m»c**tt«B»2 2 <o»^fc£?r 5 c: ^IBrt 

[004 5] i4 (b) fc:»-rj:5l;i. !f§i<£>£&i o 
l oicib^xSWStSi i o £ft5ffi#*«ttTfT 5« 

1 0Sr«JWri"5, *HJfi^«»-e«:. J*l 2|cfeoX. 
[0 0 4 6] ff5l<7)£Sl OCO^O^T^-O-^s ^2(7)S 

<-f£fc#>. Sl^l 0tCibMi-^m^3 4(0_b^(0 30 

:ptt, m<13 4^±*^rl8«C$^5o 
II, tIt6!2M 3 8 «t t)^DW^V>t, 
[0 0 4 7] 13 4 (B) fc»+«-tff±, Il^^3 

<ox?& s > i o o^^^^-r 6 r 1 1> 40 

-e#6t)W-Cfc6o *jafc«-Ctt. fill 2^Jt6^^ 
J*l 2«rKrti\ Il^^36ia 

1 2©rt«t»i^sfii o^»fstt5ot?> sws 

Si 1 o«. JBffii-«a s ~c#S. fcS^te. Si^s/ 
^3 6«\ 8tl 2tf)«J:S1>*#<-CfcJ:v\, Sfe 50 
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|r N %\<F>*y$ Z§ <Dm&. i(^±(D^^-t 1 8 <£> 
BIB* 0 "CfcJ:v\, *:<0»£\ Sl^SfilO 

[0 0 4 8] ^1 C0S« 1 0 <omm\^ 1834^12 
(DSK2 0, ^1 2 oS« 2 0 (Dil^rSI U^v^ < J: 

«Sl 2ds»fiKStt^:ffi35 s fl;«3 4Sr(Siy^XV^So 

or. mi 2^S», »iw«Kiow*ffi^tffi3 

4^e>siti"cv^-5o-c, iio*^^ 3 6 <D$fc$£asng 

3 4KSHSLKK <4oTV^, 

[0 0 4 9] 04 (C) S2(OSffi2 0 

£r#J&TLT. ^>^co3fe^T-l 0 0 ^-t*e o ^rco^l^rl^. 

te. gl^^^36 J;n«^/hSV^O-CfcoTfe 
£V\ IB 2 2 0 te. *fttS»2 2^H-Cfco 

X\ $f)HiS3 4 0*fl-Ctin*r*-&. EJ4 (C) 

RH±<0#^ttffi# 2 2<DVB\^ *ti*:ti<n 

TfefWS^ 2 2 icmt Stg 3 4 tlX^ , 

ttl^^Ig3 4 mm 2 Ogffi 2 0 £§J«T 

-T<5 0 S20M2 h 2 1 ^|£t)#Jt^ttTV^ 

ntf. i2oste2o«^ioor^:Mut) 

StSl 1 0Jtt***<— *1 8 ^£ t)^it£;ft,/c5fe<x'M 
^JJLLT^om2<DSt5 2 0§:§]»T-r6O-C% #titgfl 

[0 0 5 0] HI 5 (A) RtflSS (B) 

3t^>f J*KJU S^SSl 1 0 7fe*^-l 0 0 * 
^-1 8 i:. ^^i-^>o. S^ffil 1 O d^A^WSB 
ft 2 2 tw3fea*Al*-f So OO^Rltfeixfc** 
Wffl»2 2f±. 1 ot^-f 1 8 <hlci:o 

-C#tJh$tLXV^5o ^^2 2^gPM^110^ 

Tt>ctv\ -e5i--5^^"C% 3t*W«l5» 2 2 ^JSKdS^ 

Dfti\> **»»&2 2^dfc*)ox, se>^*^w 
^2 2^#fih^6gR» (mwm&i 1 ow^»t 

18) co^flllwtt, 3tlS§^l 0 0l-m«i3 4^ ( t^ti 
[00 5 1] #3§W3:> ±xEb^HJfi^ffi(C(8^$tt 
fig (Mxtf. *8feRl/IS*^IP5-^»^. 
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[0 0 5 2] m2*>m*0Bto ^6 (A) KtfB6 

(b) fc&W<nm2<nmifo<nj&mz.mz>ytT'*>< * 
6 (A) fc»iM:5u:* !2©Sfi2 0i:^-ti8 

-efe^o ^bx. 0 6 (b) i^-r^pt-. $f§i<a£& 

f i s « i <n-mm<DMi&x*WLW t/^ 

2 2 o £ j*'*—- j- 1 8 (omm<oftm&Mm-fz c 

fcds-^^So ^<D{&co^t;ioi>Xt>, g§ltf>^£W£ 

[0 0 5 3] (!B 3 O^J6<OJKffi) HI 7 (A) -0 7 
(E) fit. ^|^3^1^)«l:i5)fe7/M ^ 

i (oHJfe^^ffiT^W Lfcfg i Xt/SB 2 <om%L 10,2 
fgi&tff£2<Dg^i 0, 2 0W-*l:^-t§: 

&JR-C«f8U f 1^2(DlffilO, 2 0(DttM 

[0 0 5 4] 07 (A) {ZTF-fXvK^ Sl^SSlO 
Id, ^>5» (Xttv'— /W^aO 4 0SrBl«. *>?W 

0*R»t6»ftf±, CVD, ^ 

y-^i?»J&i8ffluxt><fci\, ^?W4oit 
mmxmm Lfc 0 

[ 0 0 5 5 ] 0 7 (B) i^-rj: ?g i i o 

[0 0 5 6] 0 7 (c) ic^i" J; 5 S2©SS2 0 
?-4 2Sr*rt-r*. ^-t4 2tt % ^y*vv 

[0 0 5 7] 0 7 (D) iC^-TctP^ Sl^2<D 
SfilO, 2 0£. 2^r^UXffiSl-*t)# 
It*. AttWfctt* JBl©«S10S:^-t4 2lc« 

SSl^Sm 0(w^$iifc^5«-4 0£. AD^i^J: t> 
^S$-frX, SlOSffilO&^-t4 2^t 
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[0 0 5 8] 07 (E) lC?f:-r«fc ?t-s ^lWf 20 

SfilO, 2 Oj&MSSI-EiDf+ttfcftfcfc* 0 
4 (B) Rtf04 (C) iC^-rXS^rfT^o -HT# 
. bftfc5fcx'M*K;fc^X, 2 2 fl. 

«1 10, ^-t4 2R{;55tt4 0HJ:ot»±^ 
*lXV^ e 

[00 5 9] ^co{mco|^*fflic:ov>x«, ^ l co^ffico^ 
10 LX, £ 1 <£>S« 1 0 K&«O*'<---0-«:Rtf\ 

^X, «**J*H£fflLXfcJ;v\ 
[0 0 6 0] (S4 0^i^i) B8tt, #3*9!^ 

i"60Xfc6o 0 81^**^^- >W±, 0 5 (A) 

ic^-r^x^M * 5 o $:^r-r 6. at^M--* 5011 ^ 
5 2^19 #tte>^xv>6 0 ^ 

20 5 211. gEi&5 4^**Tb*V>^ttd^/«CSt><0*t?fco 
Xt<fcV\ 2 te, MID (Moldedlnterconne 

ct Device) X&oX t> <fc V\ % 1 f^4 * 5 0 COmS 3 

4^gE«g5 4i:«. ««t»tc««snxv^o m^fts 

**W*SM*»WU »Jh*t»5 8-e»Jh*ixXV^ 
5o 5 8 tt, Wx.tfjKyf^ ^^Jio-CRft. 

xt>J;v\ ^'M*5 0te, ^0JS«i i o&t;^^ 

30 — *1 8Jc:J:-oT3t^»ffl»2 2dS»Jh$tlXV^O 
X\ »Jt*M*5 8j&*3M*««#2 2«rSfe<CV\ Ctt 
fi. ^S^l 1 0R^^-tl 8*-/*tJt*»5 8 

[0 0 6 1] E» 5 4 O-ffltt. (CTxtfy- 
K) 6 0^ioTV>6, WS^6 0I1 Iel5S^«6 2 

439, ^o^l^gp^6 0ds» A^tiXV>-5 0 ^<o-K 
(F>mm\^$k'*# — ^6 4<7)^> K^A$^ ^;(D7 
40 >- 0 tn. ?>bVl («*.ffttA/K) x^ 

[0 0 6 2] (-£0>te<OH*6<&»!») 0 9IL 
ll^^^63t^v ? ^---/l-^m^-r60X^6o 0 

9 \ZTjki~^^=r.—/^n, 0 5 (a) ic^-f*^^^ 

6 0 Jt$Stt7 Oidfi. 5t7 23&SjgfiRSJxT*39, aglE 
Sfil 1 o^>/^< kt— 7 2Wrt«|CttttX 

50 ibnXV^^o U>X^yV-y 7 4iCt>^7 6^j^^g$tt. 
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7 2^igiibX*5t), U^X7 8iCT^*bfc3t^l 

&<Dm%xoy£** * h-tz>t><ox*>iXt>£*\ 3te7»< 

[0 0 6 3] ilOW:, *&W<0%M<»Wm\Z-&Z>%* 10 

/Vf4, Hi 5 (A) tet*f/^^5 0h 

#tt ^tt/c^SPWS O £ ^^So ^att8 0 lc 

»4, ^8 2^^$HT*5 0> SMffil 1 OCO'>/«K 

14-hiSLfc) o 
[00 6 4] m 1 0 ICjfcV^T, ftT'H ^5011 

8 4twH£§£*bT*5!>. **>««3 4 4:»K8 

-sw^-rtizmmi-xi) jtf/^^so-i 

Tt>J:v\ .SIE8 4idt^8 8d^fifc§nxv^, ^7 
6, 8 2, 8 8l4i*ilLT*5 9, uyX7 8K**L 
frlttm 1 1 0 dA#H-So 

[oo65] s«84i:ii «^«a 
t-§!5p p p 90^ 3fex/<-r * 5 o t &mmM 9 2 £^ txg 

9 0^r^ j etL£«8 4^H^UTd^, SK8 4?:i 
ftSitrT* ttf*** 5 0 ^m^-Sl5D n D9 O^ftf ttt> 

[0 06 6] ^i^COHjfficDff^l^Sm^M^^ U 

01 i\z»irs- hs^-v^^t^-* 1 0 
0 014, 3ft*^»— /u^ia*a*ix*:*^ 7 1100^ 

#-fS 0 8121:^7^*^7 2 00 011 40 

3ft^^3L-/i^*:*i-6. ID 13 (A) Xt/Hl 

3 (B) l^-r&fifSfS 3 0 0 0 14, ^^^-/Wd5» 

3M&*nfc#*7 3 1 0 o£^f-rs 0 

[hi] mi (a) -mi (o t4, **w*>*i<d* 

So 

[0 2] @2«:, *^(DBl^Hfficr)^^S*7 



[El 3] @3(1 *3gWrofBl*HJ6^»l»»:«S*7 
[04] 04 (A) H8 4 (C) t4, M^Sl^I 

So 

[05] 135 (A) -115 (B) 14, *^^O^lcO^ 
ffl^»l:«S3t7^^«rlftWi"SPT*fcSo 
[(16] 116 (A) -116 (B) 14. 2 <D|I 

So 

[B7] H7 (A) -H7 (E) 14, *3B91<afB 3 (D* 

So 

ins] H8i4, ^m<om4<omM<Dmm^^>^ 

[0 9] 0 914, 
/v-Sr^i-llXfcSo 
[010] 01 0t4, #3§W^IBft^lftfc^*3te*^ 

[@i i] sii in **w^saft^ffit:«s«iF-«- 
S§£^1-0-e*>s, 

[HI 2] 01 214, ^P^cO^O^ffi^SS^-^ 
[01 3] 01 3 (A) -01 3 (B) 14, ^^WcO-m 

1 o sgi^sis 

12 I 

1 8 9- 

2 0 g$ 2 
2 2 

2 4 a^A^-xaitt 

2 8 #7 — ~7 ^ jv? 

3 2 -7^Dl/yX7K 

3 4 m& 

3 6 ^1C0*^^ 

3 8 S20*7^ 
40 

4 2 

5 0 %"r'<4 * 

5 2 3E«rtB» 

6 2 [e]3gS& 

7 0 

8 0 

i o o ytm* 
iio an&K 
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